The high mobility group domain protein Cmb1 of Schizosaccharomyces pombe binds to cytosines in base mismatches and opposite chemically altered guanines.
The mismatch-binding activity Cmb1 of Schizosaccharomyces pombe was enriched from wild type cells, and N-terminal sequencing enabled cloning of the respective gene. The deduced amino acid sequence of cmb1(+) contains a high mobility group domain, a motif that is common to a heterogeneous family of DNA-binding proteins. In crude protein extracts of a cmb1 gene-disruption strain, specific binding to C/T, C/A, and C/Delta was abolished. Weak binding to C/C revealed the presence of a second mismatch-binding activity, Cmb2. Cmb1, enriched from S. pombe and purified from Escherichia coli, bound specifically to C/C, C/T, C/A, T/T, and C/Delta but showed little or no affinity to other mismatches and small loops. Cmb1 recognizes 1,2 GpG intrastrand cross-links, produced by the chemotherapeutic drug cisplatin, when two cytosines are opposite the cross-linked guanines but not when other bases are present. Consistently, O6-methylguanine:C but not O6-methylguanine/T lesions were bound. Thus, cytosines in mismatches and opposite chemically modified guanines are the preferred target of Cmb1 recognition. cmb1 mutant cells are more sensitive to cisplatin than wild type cells, indicating a role of Cmb1 in repair of cisplatin-induced DNA damage.